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(54) CnOCOB nOJlYMEHUfl ByTHJlKAYMyKA 

(57) Pe^epar 

H3o6peTewne othocmtca k nonyneHHiO 

CHHTeTHHeCKMX Kay^yKOB, B HaCTHOCTH K 

nonyMeHMrO 6yTnnKayMyKa. Cnocoo" nonyMeHua 
6yTwiKaynyKa ocymecTB/ifltoT nyTeM 
cono/inMepn3ai^nM uaooyTKjieHa m naonpena 
npn noHHxeHHO« TewnepaType b npucyTCTBHu 
KaTann3aTopa opHAen* - KpacfcTca c 
ncnonbaosaHneM b KanecTBe peaKijHOHHOtf 
cpeAbi MeTunxnopnAa c o6pa30BaHneM 
no/iMMep^3ai4HOHHO^ peaxuMOHHOH CMecu 
Tsepfloro no/iuMepa b MeTunx/iopufle c 
nocneAyJOiAe^ AerasaijMetf qtom CMecn. Cnoco6, 
OTnnMaK>mnftcH TeM, hto nepeA Aera3aunefi 
peaKi^noHHyw CMecb nponycKaiOT Mepe3 
ruAPOMUKnoH, M3 nepM0epnMHOft 30Hbi KOToporo 
or6npaK)T noTOK, B03BpaiAaeMwii Ha 
cono/inMepnaaL^njo, a M3 LjeHTpanbHoii 3chw - 
noTOK. HanpaanseMWM Ha Aeraaai^K). 
McxoAHbie KOMnoHeHTbi Ana nonyMeHua 
6yTUAKaywyKa cf>opMwpyfOTCfl M3 no KpaBHefi 
Mepe oahom n3 HMxenepeHktcneHHbix CMecefi: u3 
ucxoahoA wwxTbi M3 n3o6yTnneHa, n3onpeHa m 
Mem/ixnopnAa; us B03BpaTHoro noTOKa na 

rHAPOUUKTIOHa H MCXOAXOft UJMXTbl, 

CMeuj^eaeMbie b rw apoct py ft hom annapaTe; 
BbiiueyKa3aHHoro BoaspaTHoro noTOKa M3 



ruAPoi^MtcnoHa, aoaspaTMoro npoAyicra m 
M3o6y™neHa, uaonpeHa n MeTurotnopuAa nocne 
Aerasai^u B3Becu KayMyKa, CMewnBaeMb>e b 
ruApocrpyfiHOM annapare npn noAawe 
MOHOMepoB HenocpeACTeeHHo b 

non^Mepn3aTop. KaTainn3aTopHbiM paciBop 
noAaroT b /ijcdom noTOK, BOSBpaiMaeMbiM na 
cononnwepn3auMK) jiu6o b nonuMepn3aTop. 2 
ma., 1 Taon. 
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(54) BUTYL RUBBER PRODUCTION PROCESS 

(57) Abstract: 

FIELD: rubber industry. SUBSTANCE: butyl 
rubber is obtained via isobutylene/isoprene 
copolymerization at lowered temperature in 
presence of Friedel-Crafts catalyst in 
methyl chloride medium to form solid polymer 
suspended in methyl chloride followed by 
degassing of reaction mixture. Process is 
distinguished by that, before degassing, 
reaction mixture is passed through 
hydrocyclone, while withdrawing stream from 
its peripheral zone, which stream is 
returned into copolymerization stage, and 
withdrawing stream from central zone of 
hydrocyclone to be routed to degassing 
stage. Initial copolymerization components 
are formed from at least one of the 
following mixtures: 

isobutylene/isoprene/methyl chloride blend; 
recycle hydrocyclone stream with 
above-indicated blend mixed in water-jet 
apparatus; above-indicated recycle 

hydrocyclone stream with recycle 
isobutylene/isoprene/methyl chloride product 



after degassing of rubber suspension mixed 
in water-jet apparatus immediately before 
feeding them into polymenzator. Catalytic 
solution is introduced into any stream 
returned into copolymerization stage or into 
polymenzator. EFFECT" enhanced process 
efficiency 2 dwg, 1 tbl, 5 ex 
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l/l3o6peTeHne othocmtca k nojiyneHMK) 

CHHTeTMMeCKMX X3yMyX0B, B M3CTHOCTV4 K 

no/vyneHHJO 6yTn/iKayMyxa. 

H3BecTeH cnocoo" no/iyMeHkm 6yrujixayHyxa 
nyieM cono.nnMepn3auwM M3o6y™neHa h 
M3onpeHa, b kotopom b KaMecTBe peaxtjuoHHofi 
cpeAw ncno/ib3yeTCfl yrneBOAopOAHbifl 
pacTBOpHTe/ib, b HacTHOCTM M30fiGHTaH, a Ana 
MHML\MHpOBaHMfl peaxijMH nonMMepn3ai^nM 
McnonbsyeTCfl npoTOHHpoBaHHbifl xoMimexc 
MeTa^nopraHUMecKoro coeAMHeHiia. 
TeMnepaiypa no/inMepu3aHwu cocTaB/iaeT ot 
-70 ao -90 °C. riooie nonwiMepusaTopa 
peaKi^noHHyio cMecb HanpaB/iBJOT Ha CTaanK) 
Bbine^eHMR n cywxw xay^yxa (CwHTeTimecxHM 
xayny* noA peAaKijHefl MB. TapMOHOBa. R: 
XMMMfl, 1983 r., crp. 299-300). 

OcHOBHbiM HeAOdaTKOM aToro cnoco6a 
flB^fleTCfl BblCOXafl Bfl3X0CTb no/ryMa>omnxca 
pacTBopoB, He no3BonflK3ii;afl pa6oTaTb c 
BbicoKofi KOHueHTpauneft xaynyxa b 
peaiaiMOHHOM cpefle. 

Han6oriee 6/ih3khm k npeAnaraeiwoMy 
ABnfleTCfl cnocoo" nonyMeHMfl 6yrnnxayMyxa 
nyieM cononuMepH3aMnn w3o6y™neHa c 
M3onpeHOM, rfte b xaMecTBe peaxMMOHHofi cpeAw 
Mcno/ib3yeTCfl MeTunxnopMA, He flBn*K)Lnntfcfl 
pacTBopnTeneM atia 6yTnnxayMyxa, a aha 
nHHHMnposaHun peaxijMH nonnMepn3ai4HM 
ncno/ib3yeTcn KaTa/iM3aT0p Op^Aerifl - 
KpaCfcTCa, B MaCTHOCTH anKSMMHMftxnopMA- 
TeMnepaTypa nonnMepM3aL^nn cocTaanneT or 
-80 ao -100°C, npu 3TOM oopasyjomuficn KayMyK 
HaxoAMTcn b peaxijHOHHO* cpeAe b BHAe 
TOHxoAncnepcHOtf cycneHSnn. noc/ie 
nc/inMepn3aTOpa peaxijHOHHyio cwiecb 
HanpaBJiflKDT Ha daAnio BbiAe/ieHUR u oywxn 
xaynyxa (B.M. CoooneB, M. B. BopoAnna. 
npOMbiiuneHHbie CMHTeniHecKne xaywyxn M.: 
XnMUfl, 1977 r., crp. 175-177). 

OcHOBHbiM HeAOdaTKOM SToro cnoco6a 

RBJlReTCfl CBOWCTBO Me/IXHX HaCTMLJ 

arriOMepupoBaTbcn, npeBpamaacb b xom, 
HannnaTb Ha BHyTpeHHue ycTpoiiCTBa peaicropa 
n, b pe3ynbTaTe, npusoAnTb k npexpauieHwo 
npoijecca n BbisoAy peaxTOpa Ha npoMbiBxy, 
npuneM c doctom KOHL^eHTpai^nvi b 
nonnMepM3aTope B03pacTaeT BepoaTHocTb 
3arp«3HeHn» peaxuMOHHoro npocTpaHCTBa 
CKJiOHHbiM k ar/iOMepaunn m npwrinnaHHio 
nonnMepoM. TaxMM 06pa3OM, b ashhom 
npOL^ecce HeooxoAMMO Bw6upaTb omnManbHwe 
ycnoBHfl Me>KAy AnmenbHOCTbio HenpepuBHoB 
pa60Tbi n KOHi^eHTpai^ne^ nonuMepa b 
peaxTope. 

SaAa^eft HacTOfliMero W3o6peTeHMfl 
jiB/ifleTCfl yBennneHne npoAOJixaaenbHOcru 
HenpepbiBHOfi paooTbi nonnMepM3aTopa npu 
yBe/iHMeHHWx KOHLjeHTpaijMRX nonuMepa b 
peaiqMOHHOii CMecM, nocTynaioinea Ha 
Aera3anwo, cHn*eHne aneprroaTpaT h 
yBe/wweHHe npon3BOAvrrenbHocrn npoiiecca. 

yKaaaHHbiii pe3y/ibTaT AOCiwaeTCfl 
npeAnaraeMbiM cnoooooM nonyneHHfl 
6yTH/iKayMyKa nyTeM cononnMepusauuM 
M3o6yTnneHa h n3onpeHa ripn noHmxeHHOfi 
TeMnepaType b npucyTCTBun KaTajin3aTopa 
OpuAenfl - Kpa(J)Tca c ncnorib30BaHMeM B 
KanecTBe peaxmioHHOft cpeAbi MeTunxnopuAa c 
o6pa3oaaHvieM nonnMepn3aMMOHHOM 
peaKunoHHOfl cm©ch TBepAoro no/in wiepa b 
MeTunxnopnAe c nocneAyiomefi Aera3ai^ne« 
3Toft CMecM, npMMeM nepeA Aera3aMne« 
peaKunoHHyK) Maccy nponycKawT nepes 
ruAPOi^ufcnoH, M3 nepnct>epvi«HO^ sohbi KOToporo 
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OT6upaK)T noTOK, B03BpamaeMbiM Ha 
nonnMepn3ami»o, a v^3 ueHTpa/ibHofl 3ohw - 
noTOK, HanpaBnneMbM Ha AeraaaijMK). 

KownoHeHTu Ana no/iyneHMq 6y™jiKayHyKa 
0opMnpyioTC5i H3. no KpaiiHeii Mepa, oahoS H3 
HWKenepeMncneHHbix CMecefi: 

- ucxoAHan ujuxTa H3 n3o6yTwieHa. 
M3onpeHa m MeTM/ixnopnAa. 

- BbiLueyKa3aHHbM 803BpaTHbift hotok H3 
rviApouMKrioHa m MCxoAnas oinxTa, 
CMeujuBaewbie b ruApocTpy^HOM annapaTe npn 
noAane mx b nonnMepn3aTop, 

- BblLIieyKasaHHb!^ B03BpaiHbJM nOTOK K3 

ruAPoquKnoHa, B03BDaTHtjfi npoAyxr us 
M3o6yTw/ieHa. M3onpena n MeTunxnopMAa nocne 
Aera3aL\un B3Becn KaynyKa, CMeuj^BaeMwe b 
OTAefibHOM rwAPOCTpy^HOM annapaTe, npn 
noAaMe ucxoahwx MOHOMepoB 

Hencx;peACTBeHHO b no/inMepn3aTop. ripn stom 
KaTann3aTopHbi^ pacTBOp noAatoT nnoo b 
nonnMepn3aTop. /in6o e nK)6oft us B03BpaTHbix 

nOTOKOB. 

ruApocTpyi^Hbii^ annapaT npeACTaBnneT 
coooii ruApocTpyMHwi^ Hacoc n cny)KMT Ann 
ocyii\ecTBneHHfl npouecca B3anMHoro 
nepeMeiiiMBaH^fl BwiueyKa3aHHbJx noTOKOB n 
nocneAyKHHero mx coBMecTHoro 

TpaHcnopTupoBaHMfl. 

npoqecc nonyMeHHR 6yTnnKayMyKa 
ocyu^ecTB/ineTCfl no cxeMe. M3o6pa>KeHHO& Ha 
<$nr.1. 

Cviecb MOHOMepoB b pacTBope 
MeTwixnopnAa (tunxTy) noAa^T (noTOK 1) b 
peaxrop 2 Mepe3 ujiyqep 3. OAHOBpeMeHHO e 
peaxTOp 2 Mepes ujryuep 4 noAaiOT pacTBOp 
xnopnAa ariMDMHHUfl b MeTunxnopnAe (noTox 5). 

PeaXL^HOHHyiO CMeCb HHTeHCHBHO 

nepeMeujuBaioT wHoronpycHOM MeniariKoR 6. 
TewnepaTypy b peaxTope 2 BbiAepxuBatOT 
HSMeHeHueM noaaMn KaTannsaiopHoro 
pacTBopa. 

Bssecb o6pa30BaBwerocfl GyTunxayMyxa 
HanpaBnflKDT (noTOK 7) b L^nnnHApuHecxyio Madb 
rMApouHxnona 8 no KacaTenbHOM k crenxe. 
CycneH3^p KaynyKa, npno6peTap Bpa^aTenbHoe 
ABHxeHne m npoxoA* cnanana 
i4nnnHAPHMecxyK>, a 3aTeM n xonvmecxyMD nacTb 
rnApoL|MxnoHa 8 h no a AencTBueM 
i4eHTpo6e>KHO^ cunw, pa3ABJifleTCfl na ABa 
noroxa, omn^aiomwecfl no nnoTHOCTM. MeHee 
nnoTHan nacrb pacnonaraeTCfi b ueHTpanbHOvi 
nacTM ruApOL^nxnoHa , a 6onee n^oTHaw 
orGpacwBaeTCP Ha nepucpepnK). MeHee 
nnoTHyxD nacTb noTo«a, coAepxaiMyK) b 
KOHi^eHTpupoBaHHOM BHAe Han6cnee Kpynnwe 
nacTMUbJ xay^yxa, BbiBOAPT nepe3 oiTyi^ep 9 
ruApoi^nx/iOHa 8 noToxoM 10 b AerasaTop 11, 
rAe npon3BOAPT" oxnapxy weTMnx/iopnAa n 

He3anOJ1MMepH30BaBLDHXCfl MOHOMepOB 

(B03BpaTHoro npoAyxTa) ot xaynyxa. 
BosBpaTHbiw npoAyxT (noTOK 12) HanpaBnRKDT Ha 
nepepaooTxy. flocne cooTBeTCTBytomefl 
noAroTOBXH, 3axnxDMaK3i^eMC« b BbiAeneHnw 
npoAyxTa, npuroAHoro A^fl nonnMepusai^nn 
(CMecb: MeTn/ixiiopuA, usooyTHJieH. n3onpeH), 
B03BpaTHbifi npoAyxT HanpaBnwiOT Ha 
npuroTOB/ieHwe muxTbi. Bonee n^oTHw« noTox 
13, coAepKat^Mii b pa36aB/ieHHOM sua© Me^xne 
nacTni^bi xaynyxa, nepe3 tuTyi^ep 14 
ruApOMUxnoHa 8 HacocoM 15 nepe3 
peryjinpyKDinnJi xnanaH 16 HanpaanflK>T b 
peaxTOp 2 nepe3 wTyijep 17. Bo BpeMfl 
npoiiecca perynnpyK)T pacxoA noTOxa 13 n 
0MKCnpyK)T ero pacxoAOMepoM 18, 3aMepflK)T 
KOHijeHTpaqwo xaynyKa b nonnMepwi3aTope n b 
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noTone, nocTynaioLueM Ha Hacoc 15. Ann OTBOfla 
Tenjia, o6pa3y>omerocR b pe3y/ibTaTe 
npoTeKaHMfl peaKu,kin no/iuMepn3aLjMU, n Ann 
noAAepxaHMH Heo6xoAHMOfl TeMnepaTypw no 
BwcoTe pearropa b TOMKax 19 m 20 b 
TenjiooGMeHHwe aneMeHTbi 21 noaaioT hotokom 

22 XWAKMfi 3TUneH, KOTOpblM BbJBOAflT B 

napoo6pa3HOM BHAe noTOKOM 23. B 3TOM 
npouecce sa CMeT BbiBOAa Ha Aera3au,HK) 
npenMyiMecTBeHHO KpynHbix mscthl^ nonviMepa 
(noTOK 10), KOTopbie Hanoonee cicnoHHb) k 
ar/iOMepauuM n Ha/innaHwo Ha BHyTpeHHwe 

yCTDO^CTBa, CHUWaeTCR BepOflTHOCTb 

3arpH3HeHH« no/iuMepn3aTopa. B pesyribTaTe 
oT6opa pa35aBneHHOM cycneH3MM M3 
nepn4>epMMHOM sohw n/iApoijHKnoHa b 
3HaMMTenbHofi deneHM yBenuMMBaeTcn 
KOHL(eHTpaMH« cycneH3nn, nocrynaioineii Ha 
Aera3atjwo (noTOK 10). riocKoribKy noTOK 
pa36aaneHHO& cycneH3wn (noTOK 13) 
HanpaB/ifl^oT o6paTHo b nonnMepn3aTop, a oh 
npaianMecKn He coAepxm KpynHux nacTut^ 
nonuMepa, BpeMfl npe6biBaHMfl KpynHux MacTMLi 
b peaKi^noHHoft soHe coKpamaeTCfl, mto 
6/iaronpnjiTHO OTpaxaeTca na 
npoAOiDKHTeribHocTM HenpepbiBHOtf paobTbi 
peaicropa. (Iotok pa36aBneHHOtf cycneH3nn 
(noTOK 13), HanpaBnaeMbifl b noJiwMepM3aTop, 
cHUJKaeT KOHueHTpaunK) nonnMepa b Hevi, mto 
TaioKe yMeHbiuaeT BepoaTHOCTb 3a6nBKw 
nonnMepnaaTopa. 

Ha <$ur.2 M3o6paxeHa cxewa BapkiaHTa 
ocyiMecTBneHMji cnocooa, KorAa Hacoc 15 
3aMeHeH rMAPOcrpywHbiM annapaTOM, b kotopom 
b KanecTBe pa6oHe* whakocth ncnorib3yioT 
ujuxTy. 

CymHOdb nso6peTeHHfl nnriK>CTpnpyeTCfl 
cneAytoiMUMM npHMepawin. 
HpuMep 1 

npoi^ecc nonyMeHUR 6yTnriKayHyKa 
ocymecTsriJinn no cxeMe, u3o6pa>KeHHofi Ha 
cfHir.1. 

CMecb MOHowepoB a pacTBope 
MeTunxjiopHAa, coAepwamyio 25 Mac.% 
n3o6yTnneHa, 0,5 Mac.% M3onpeHa u 74,5 Mac.% 
MeTunxnopnAa (muxTy) noflaBanw b peaKTop 2 
Mepe3 oiTyqep 3 b KorwHecTBe 15 t/m. 
OAHoapeMeHHO b pea^Top 2 Mepes ujTyuep 4 
noaaBanu pacTBop xnopnAa anK>MHHHfl b 
MeTunxxiopHAe c KOHueHTpauweti 0,1 Mac. %. 

PeaKl^MOHHyiO CMOCb MHTeHCKBHO 

nepeMeiunBajin MHoroapycHOH MeiuajiKOM 6. 
TeMnepaTypy b peaicrope 2 BbiAepKHBana b 
npeAenax MUHyc 92 - MUHyc 88 °C. perncTpupyji 
ee TepMOMeTpaMM conpoTHBneHHfl b TOHKax 19 
n20. 

BsBecb o6pa30BaBiuerocfl 6yTM/iKayHyKa 
HanpaBHRTiM (noTOK 7) b rMApouMKnoH 8. MeHee 
nnoTHyK) MacTb noTOKa, coAepwamyio b 
KOHi4eHTpnposaHHOM bhab Hau6onee KpynHbie 
MacTni4bi Kaynyxa, BbiBOAnnn Hepe3 anyuep 9 
ruApou^KnoHa 8 b AerasaTop 11. Bonee 
nnoTHbjfi noTOK, coAeptfaiuMfl b pasoasneHHOM 
BHAe MeriKne nacTHUbi KaynyKa, nepe3 wTyuep 
14 ruApou^KnoHa 8 HacocoM 15 nepes 
perynnpyiotuMtf K/ianaH 16 HanpaBnann b 
peaiaop 2 nepe3 WTyuep 17. Bo BpeMfl 
npotjecca perynnpoBanvi pacxoA ot Hacoca 15, 
saMepnnn KOHueHTpai^nio icaynyKa b 
nonnMepM3aTope m b noTOKe 13, nocTynafOujeM 
Ha Hacoc 15. KoHi^eHTpanmo naynyKa b noTOKe 
10, nocTynatomeM Ha oiroHKy MeTnnxnopnAa m 
He3a nonn MepM30 Ba boj hxcj? m OHOMepoB , 
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onpeAenHnu no no/iyneHHOMy naynyxy ripoLjecc 
nposoAnnn AO Tex nop, noKa Mou;HOCTb Ha Bany 
MeiijariKM 6 He npesbicM/ia HOMUHan. 
flpHMep 2 

npOLjecc nDOBOAn/in TaK )Ke, Kak b npHMepe 
1, HO KaTa/lM3aTOpHblM pacTBop (noTOK 5) 
noAaBann Ha BcacbiBanne Hacoca 15. a He b 
UJTyuep 4. 

npHMep 3 

npouecc npoBOAnnn TaK xe, KaK b npuMepe 
1, ho BMecTo Hacoca 15 ncnonbsosann 
rvtApocTpyflHwtf annapaT, b kotodom pa6oHe« 

JKHAKOCTbtO 6bl^a LUHXT3 (nOTOK 1) (0nr.2). 

ilpHMep 4 

npoMecc npoBOAnnn TaK *ce, kbk b npkiMepe 

3, ho CMecb MOHOMepoB 8 peaKTOp noAasann 
OTAeribHO b LUTyuep 17, a pacoqei* >KHAKOCTbw 
6bin B03BpaTHbivi npoAyKT noc/ie Aera3auv!H 
B3Becn KayMyKa. coAepwamntf 3-5% 
M3o6yTnneHa. 

ripHMep 5 

npoLjecc nposoAn/in TaK xe, Kax b npMMepe 

4, ho KaTa/iM3aTopHbiM pacTBop noAasanu b 
noTOK ao3BpaTHoro npoAyKTa nocne Aera3ai^nn 
B3Becn KayMyKa, HanpaanseMoro Ha 
ruAPOCTpy^Hbrn annapaT. 

Pesy/ibTaTbJ, nonyneHHbie b npuMepax 1-5, 
npMBeAeHbi b Ta6nnue b cpaBHennn c 
KOHTponbHbiM npo6eroM (no npoTOTuny). 

Bo Bcex npuMepax AOCTurHyTO 
3H3MHTenbHoe yBe/inneHne KOHijeHTpaijMH 
nonnMepa b cycneHSnn, nocTynaioiAeM Ha 
Aera3au,HK> (cTon6ei^ 7), mto npusoAHT k 
coKpameHnio 3Hepro3aTpaT, chmjkchhk) 
KOHLjeHTpaunu nonnMepa b peaiaope (CTon6eu 

6), MTO npVIBOA^T K yBeflMMeHMHD AJIUTeJlbHOCTH 

HenpepbiBHOfi pa6oTbi peaiaopa (cTonoeu 11) n 
npon3BOAHTenbHocTM peaKTopa (crron6ei4 8) (cm. 
Ta6n.). 

OopMyna M3o6peTeHM«: 

CnocoC nonyneHMfi 6yTkinKayMyKa nyTeM 
cononnMepusat^MH n3o6yTnneHa h n3onpeHa 
npM noHMJKeHHofi TeMnepaType b npvicyTCTBUM 
KaTann3aTopa C>pnAenfl - KpacpTca c 
ncnorib30BaHneM b KaMecTBe peaKLjuoHHofl 
cpeAw MeTunxnopMAa c o6pa30BaHneM 
nonnMepn3ai4noHHOH peaK!4H0HH0iii cwecvi 
TBepAoro nonnMepa b MeTunxnopuA© c 
nocneziyiou^efi Aera3aL|HeM OToii CMecu, 
OTnuMajoiAnficn TeM, mto nepeA Aera3aunePi 
peaKU,MOHHyK) CMecb nponycKaraT Mepe3 
rviApounKnoH, n3 nepnc>epnfiHOM 30hw KOTOporo 
0T6«paK)T noTOK, 803BpaiAaeMbJvi Ha 
cononnMepu3au,nto, a n3 ueHTpanbHOM 30HW - 
noTOK, HanpaanaeMbifi Ha AerasaunK). npn stom 
ncxoAHbie KOMnoneHTbi aha nonyneHun 
6yTnn KayMyKa cpopMHpywTcn m no KpatfHetf 
Mepe oahom M3 Hki>KenepeMncneHHbix cMecefl: 
ncxoAHan ujuxTa H3 n3o6yTnneHa, usonpeHa \a 
MeTunxnopnAa; BbiuueyKa3aHHb^ B03BpaTHwft 
noTOK H3 ruApouMKnoHa m ncxoAnafl ujuxTa, 
CMeujuBaewbie b ruiAPOCTpyMHOM annapaTe npn 
noAane nx b non^MepusaTop; BbiweyKa3aHHbifl 

B03BpaTHblfi nOTOK M3 rHApOl^HK/lOHa, 
B03Bp3THblM npOflyKT M3 n3o6yTnneHa ( n3onpeHa 

m MeTM/ixnopnAa nocne Aerasaqnn B3Becn 
Kaynyio, CMeujHBaeMue b OTAeribHOM 
ruAPOCTpy^HOM annapaTe, npM noAane 
ncxoAHbJX MOHOMepoB HenocpeACTBeHHo B 
nonnMepn3aTop, npn stom KaTannTM3aTopHtdtf 
pacTBop noAaraT nn6o b nonMMepHsaTop, nn6o b 

flK)6ofl H3 BOSBpaTHblX nOTOKOB. 
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